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(54) RECYCLABLE CUSHION BODY 

(57)Abstract: 

PURPOSE: To obtain a recyclable cushion body which is 
hardly getting musty and comfortable to sit. 
CONSTITUTION: A recyclable cushion body 1 
comprises cushion layers 2, 3 and a facing 4, while the 



cushion layers 2, 3 include a three dimensional net 
structure 11 formed by bending in a loop at random, a 
continuous linear body 10 0.5mm-5mm thick made of 
polyester resin and fusing the contact parts between 
respective loops to have the apparent density of 0.005- 




0.20g/cm3. The facing 4 is formed by textile of a 
polyester fiber. The facing 4 and the cushion layer 2 are 
made adhere to each other by a polyester resin adhesive 
material 5. The line diameter of the continuous linear 
body 10a of a first cushion layer 2 positioned on the 

facing 4 side is 2mm or less, and smaller than that of the continuous linear body 1 0b of a 
second cushion layer 3 stacked on the lower side. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by connputer. So the translation nnay not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationjThis invention relates to the cushion body in which the suitable recycling 
for the furniture kind of sofas including the pad of the various seats for vehicles, etc., a bed, 
etc., etc. is possible. 
[0002] 

[Description of the Prior Art]Conventionally, the hard cotton etc. on which the cushion body 
currently used for the seat of furniture, a bed, and vehicles, etc. pasted up the integrally 
molded product of urethane foam, the wadding of inelastic crimped staples, such as polyester, 
or the inelastic crimped staple with the binder are known. Since the endurance as a cushion 
body is good and processability is also good, especially foaming-bridge construction type 
urethane is used abundantly at the sheet for vehicles, etc. When providing epidermis in the 
conventional cushion body which uses urethane foam, pasting up epidermis on urethane foam 
by latex etc. is performed. 
[0003] 

[Problem(s) to be Solved by the lnvention]The above-mentioned urethane foam is inferior to 
moisture permeation and water permeability, and since there is accumulation nature, there is a 
problem that a human body and the part which touches are steamed easily. Since urethane 
foam is not thermoplastics, the recycle employment by remelting is difficult and may make 
incineration disposal the discarded urethane foam. However, if urethane foam is incinerated, 
from the reasons of emitting an elevated temperature, damage to an incinerator will be large 
and cost will start the gas removal to generate. For this reason, although land reclamation may 
be performed, in that case, since stabilization of the foundation is difficult, a reclaimed ground 
is limited, and the cost which reclamation takes is also attached highly. Although it is also 
possible to understand and reuse a part of urethane foam, it is difficult to use as a raw material 
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of urethane foam again. 

[0004]On the other hand, in the synthetic fiber cotton which pasted up thernnoplastic polyester 
fiber with binders, such as urethane and latex, there is a problenn that the cotton opening 
process of polyester fiber, a cotton-nnixing process with a binder fiber, or the addition process 
of a binder is required, and there are many production man hours. Since usual hard cotton 
other than the above is using the staple fiber, it tends to produce collapse of the shape by fray 
of textiles, and, moreover, tends to produce a barricade in mold goods. When fabricating with a 
mold, it is difficult to fabricate in one shaping in final product shape, and the manufacturing 
process had complicatedness. 

[0005]What combined the above textiles with the binder. Since it was the combination of a 
heterogeneous material, the old cushion body which is the target of disposal could not be used 
as manufacturing raw materials of a new cushion body at the time of the ** material produced 
in the manufacturing process of the cushion body, and the motor vehicle cassation of vehicles, 
etc., but there was a problem that recycling efficiency was missing. Therefore, while the 
purpose of this invention is [ that it is hard to be steamed ] comfortable, it is simple for a 
manufacturing process and, moreover, there is recycle employment in providing an easy 
cushion body. 
[0006] 

[Means for Solving the Problem]A cushion body of this invention developed in order to achieve 
the above-mentioned purpose. Are a cushion body possessing a cushion layer and epidermis 
which covers this cushion layer, and the above-mentioned epidermis consists of textiles of 
polyester fiber, and a cushion layer. Apparent density which made a successive line-like object 
whose thickness which consists of polyester system resin is 0.5 mm - 5 mm wind to random 
looped shape, and made a mutual contact portion of each loop weld consists of a three- 
dimensional network structure object of 0.005 - 0.20 g/cm^. It is a recyclable cushion body 
pasting up the above-mentioned epidermis and a cushion layer by polyester system resin 
adhesion material mutually. 

[0007]The above-mentioned cushion layer is fabricated by predetermined shape with a metallic 
mold with epidermis. If needed, two or more cushion layers may be laminated to a sliding 
direction, and a wire size may use a less than 2-mm successive line-like object for a cushion 
layer located in the topmost part more thinly than a successive line-like object of a cushion 
layer by the side of the lower part. 

[0008] Polyester system resin used for a network structure object of the above-mentioned 
cushion layer is polyester or a polyester system elastomer. With polyester, polyethylene 
terephthalate (PET), polybutylene terephthalate (PBT), polyethylenenaphthalate (PEN), etc. 
and those copolymers are mentioned. A polyester elastomer is what carried out block 
copolymerization of a hard segment and the soft segment, PET, PBT, PEN, etc. are mentioned 
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as a hard segment, and polytetrannethylene glycol, polyhexannethylene glycol, a polypropylene 
glycol, etc. are mentioned as a soft segment. Polyester and a polyester elastomer may be 
combined. 

[0009]The polyester system resin adhesion material which pastes up epidermis and a cushion 
layer can paste up epidermis for a thing of film state of a hot melt type on a cushion layer 
heating and by carrying out melting at the time of integral moulding of a cushion layer and 

epidermis, for example. 
[0010] 

[Function]ln order to manufacture the network structure object used for the cushion body of 
this invention. By extruding continuously the polyester system resin heated by the softened 
state from the nozzle part of an extruder to a line. The breathed-out successive line-like object 
is made to wind, many random loops are formed, and the framework structure which contacts 
each loop by a softened state mutually, makes most contact portions weld mutually, and 
consists of a three-dimensional random loop is formed. In this way, even if the fabricated 
network structure object gives a form very much with large stress according to seated load 
etc., if stress is absorbed and stress is canceled, the whole framework structure collaborating 
mutually and changing in three dimensions, framework structure can restore it to the original 
shape. 

[0011]ln order to carry out recycle employment of the ** material etc. which were produced in 
the manufacturing process of an old cushion body and a cushion body which the duty as a 
cushion body finishes and is the target of disposal. After cutting this network structure object 
finely and re-pelletizing them by a pelletizer etc., it is used for manufacture of a new network 
structure object by supplying and remelting to the extruder for manufacturing a network 
structure object. 

[0012]ln such a cushion body, if the wire size of the successive line-like object which 
constitutes the network structure object cuts by the usual pelletizer in less than 0.5 mm, it will 
become that it will not **** with a volume, and difficult for the edge of a pelletizer to cut a 
successive line-like object. Even if a certain means can cut finely the successive line-like 
object of less than 0.5 mm of wire sizes, the cutting piece of such a narrow diameter. In the 
inside of the natural fall form hopper of an extruder, a bridge (phenomenon in which many 
cutting pieces serve as a lump which stands in a row in the shape of a pons, and it becomes 
impossible to fall downward) is produced. It not only becomes a cause by which the material 
supplying to an extruder stops, but it is not suitable for recycle employment from the reasons of 
a wave arising from the screw feeder of an extruder to discharge quantity. 
[0013]When the wire size of a successive line-like object exceeds 5 mm, the sectility in a 
pelletizer gets worse and fall within a hopper becomes less smooth. Comfortableness worsens 
~ the cushion body using the network structure object in which a wire size exceeds 5 mm 



)://www4.ipdl.inpit.go.ip/cgi-bin/tran_web_cgi_eiie?atw_u=http%3A%2F%2Fwww4.ip... 7/17/2008 



JP,08-061413,A [DETAILED DESCRIPTION] 



Page 4 of 9 



becomes the cause of giving a local feeling of oppression to a fennoral region etc.. Since it is 
such, let the wire size of a successive line-like object be a range fronn 0.5 nnnn to 5 nnnn in this 
Invention. 

3 

[0014]Since repulsive force is lost in less than 0.005 g/cm , the above-mentioned network 
structure object has unsuitable apparent density as a cushion body. Since elasticity will 

3 

become strong too much and comfortableness will worsen if 0.20g[/cm ] is exceeded, it is 
unsuitable as a cushion body. For this reason, the desirable apparent density of a network 

3 3 

structure object of more than 0.005 g/cm is below 0.20 g/cm . 
More than 0.01 g/cm^ is below 0.05 g/cm^ more preferably. 

[0015] 

[Example]The cushion body 1 illustrated to drawing 1 is provided with the 1st cushion layer 2 
located in the upper part, the 2nd cushion layer 3 located in the bottom, and the epidermis 4. 
The epidermis 4 consists of textiles which used polyester fiber. Between the 1st cushion layer 
2 and the epidermis 4, it has pasted up by the polyester system resin adhesion material 5 of 
the hot melt form. Between the 1st cushion layer 2 and the 2nd cushion layer 3 is pasted up by 
the polyester system resin adhesion material 5 of the hot melt form. 
[0016]The cushion layers 2 and 3 are constituted by the network structure object 1 1 which 
consists of the successive line-like object 10 as shown in drawing 2 , respectively. This network 
structure object 1 1 is what made the successive line-like object 10 which consists of polyester 
system resin wind to random looped shape, and was made to weld the mutual contact portion 
of each loop, and was made into three-dimensional shape, Apparent density is made into the 

3 

range of 0.005 - 0.20 g/cm for the reason mentioned above. 

[0017]The network structure object 11a which consists of the successive line-like object 10a of 
0.7 mm of wire sizes is used for the 1st cushion layer 2 in detail, and the network structure 
object 1 lb which consists of the successive line-like object 10b of 3.3 mm of wire sizes is used 
for the 2nd cushion layer 3. The thickness of the 1st cushion layer 2 is 20 mm. 
[0018]Since the above-mentioned cushion body 1 is constituted by the network structure 
objects 11a and lib excellent in breathability, and the epidermis 4 of breathability, it cannot be 
steamed easily. The feel of the cushion layer 2 which a femoral region etc. receive is good 
during seating, and it is comfortable for it. If the wire size of the network structure object 11a 
used for the 1st cushion layer 2 exceeds 2 mm, foreign body sensation will come to arise in a 
femoral region, and if a wire size exceeds 5 mm, there will be a local feeling of oppression 
made into GOWAGOWA, and it will become an unpleasant degree of comfort. 
[0019]The above-mentioned network structure object 1 1 can be manufactured by the reticulum 
manufacturing installation 20 notionally shown in drawing 3 . An example of the reticulum 
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manufacturing installation 20 is provided with the extruder 22 having the screw feeder 21, and 
the nozzle part 23. The extruder 22 extrudes it toward the nozzle part 23, heating the pellet of 
the polyester systenn resin thrown in fronn the hopper 25 fronn the softening temperature to 10 
** thru/or a temperature (for example, temperature high 40 **) high 80 **. 
[0020]Free fall of the polyester system resin which was heated by the above-mentioned 
temperature and was in the softened state Is carried out without being caudad breathed out 
from the orifice of the nozzle part 23, and breaking off succeeding a line. If melting temperature 
at the time of the regurgitation of polyester system resin is made into a temperature higher 30 
** - 50 ** than the softening temperature of this resin, since it can maintain at the state of being 
easy to form a random three-dimensional loop, and moreover being easy to weld a loop 
comrade's contact portion mutually, it is desirable. 

[0021]Many orifices are provided in the nozzle part 23 with the prescribed interval. The cooling 
media 30, such as water, are arranged under the nozzle part 23. The conveyor 40 is formed 
under the nozzle part 23. Mutually, a prescribed interval is opened mutually, and the conveyor 
40 arranges the endless networks 41 and 42 of a couple in parallel, and is exposing some 
endless networks 41 and 42 on the cooling medium 30. The solids of revolution 45 and 46 
carry out the endless run of each endless networks 41 and 42 continuously to the arrow 
direction in a figure. 

[0022] Polyester system resin of a softened state is made to breathe out from the orifice of the 
nozzle part 23, and a natural fall is carried out among the endless networks 41 and 42. When 
softened polyester system resin falls among the endless networks 41 and 42, A random loop 
occurs winding by being inserted among the endless networks 41 and 42, and ****ing the 
successive line-like object 1 0 of a number according to the number of orifices of the nozzle 
part 23 being formed. Namely, these successive line-like objects 10 form a loop in the direction 
of A, and the crossing direction (for example, the direction of arrow B), continuing in the 
direction of arrow A in drawing 3, though it winds without breaking off, respectively. 
[0023]ln this case, the three-dimensional network structure object 1 1 is acquired by contacting 
a loop mutually among the endless networks 41 and 42, and making a loop comrade's contact 
portion weld because a loop makes the spacing pitch of each orifice of the nozzle part 23 the 
size which can contact mutually. While both side surfaces are restrained by the endless 
networks 41 and 42, and the network structure object 11 which the loop welded is drawn in the 
cooling medium 30 and solidifying it in the cooling medium 30, the fuse section of each loop is 
fixed. 

[0024]The network structure object 1 1 of flat cubic shape as shown in drawing 2 w as acquired 
by cutting the network structure object 1 1 pass a series of above-mentioned processes in a 
predetermined size after pseudo-crystal-ized processing if needed at a temperature lower not 
less than 10 ** than the softening temperature of polyester system resin. This network 
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structure object 1 1 stands in a row in tlie direction of arrow A, wliile tlie successive line-lil<e 
object 10 of a number according to tlie nunnber of orifices of tlie nozzle part 23 draws a 
random loop mutually. The arrow B in a figure stiows the thicl<ness direction of the network 
structure object 11. 

[0025]The above-mentioned networl< structure object 11 is fabricated by predetermined cubic 
shape with the epidermis 4 with the cushion body molding equipment 50 shown in drawing 4 . 
This molding equipment 50 is provided with the molding die 51, the heater 52, the fan 53, the 
cowling duct 54 that circulates a hot wind, etc. The molding die 51 can use what is called a 
simple aluminum type that consists of aluminum alloys etc., for example, and many vents 60 
and 61 are formed in the bottom part 55 and the punch 56 like a punching metal, respectively. 
And the 130 ** hot wind generated with the heater 52 and the fan 53 can be compulsorily 
blown now into the inside of the metallic mold 51 through the vents 60 and 61 via the cowling 
duct 54. 

[0026]While the epidermis 4 and the network structure objects 11a and 11b are set to the 
inside of the above-mentioned bottom part 55 as shown in drawing 5 , and forming the hot melt 
sheet 5a of polyester system resin between the 1st network structure object 11a and the 
epidermis 4, The hot melt sheet 5a of polyester system resin is formed also between the 1st 
network structure object 11a and the 2nd network structure object 11b. And by closing the 
bottom part 55 and the punch 56, the network structure objects 11a and 1 1b are compressed 
into a thickness direction. 

[0027]And the 130 ** hot wind generated with the heater 52 and the fan 53 was introduced into 
the inside of the metallic mold 51 through the vents 60 and 61, and compression by the 
metallic mold 51 was performed, spraying a hot wind on the network structure objects 11a and 
1 1b for 5 minutes. And after specified time elapse, the metallic mold 51 was cooled and 
unmolded and the cushion body 1 of desired cubic shape was obtained. 
[0028]When the cushion body 1 which consists of the above network structure objects 1 1 
extrudes the successive line-like object 10 from the nozzle part 23, in order that it may make 
random looped shape wind and may carry out continuous molding of the line object 10, it 
becomes unnecessary [ the cotton opening process which was required in the case of the 
cushion body using the conventional synthetic resin cotton ]. And since the network structure 
object 1 1 consists of the successive line-like object 10, problems, like it is frayed or shape 
collapses do not arise. And since successive line-like object 10 comrade of a book welds a 
large number mutually by a molten state, since it moreover consists of single thermoplastics, 
the recycle employment by remelting is possible [ a binder is unnecessary, and ]. 
[0029]And as compared with the cushion body which used the conventional synthetic resin 
cotton, it is easy to set to a metallic mold, and there can be few amounts of temperature 
increase by plastic working, and can end, a manufacturing process ~ a de-burring process is 
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unnecessary and there is - can be sinnplified, and the network structure object 1 1 used for the 
cushion body 1 of this example can plan cost reduction. 

[0030]The cushion layers 2 and 3 and the epidernnis 4 of the above-nnentioned cushion body 1 
are all polyester systems. 

And since the binder is not used for the network structure object 1 1 , even if it does not classify 
the cushion layers 2 and 3 and the epidermis 4, the recycle employment by remelting is 
possible. 

In order to carry out recycle employment of this cushion body 1 , after removing metal parts 
attached to the cushion body 1, such as a metal spring and a retainer, it cuts finely, and it re- 
pelletizes, and supplies to the hopper 25. In this case, it turned out that there are some which 
are not suitable for recycle employment depending on the wire size of the line object 10. 
[0031]This invention persons two or more kinds of successive line-like objects (0.3 mm - 7 mm 
of wire sizes) in which wire sizes differ mutually, The following results were obtained, when the 
cutting piece of a large number obtained by cutting by the angle pelletizer adjusted so that 
length could cut at 3 mm was fed into the natural fall form hopper 25 for the feeding of the 
extruder 22 and visual observation of the supply situation of the cutting piece from the hopper 
25 was carried out. 

[0032]First, when a wire size was 0.3 mm, in the usual angle pelletizer, the line object 10 
coiled around the edge of a pelletizer, and cutting was difficult. And when a wire size was 0.3 
mm, the bridge arose inside the hopper 25, and supply of the cutting piece might stop. On the 
other hand, in 0.7 mm, a wire size was not a forge fire with difficult cutting, although some of 
the flow of the cutting piece were bad, a bridge did not arise inside the hopper 25 and the 
supply situation was good. When wire sizes were 1.9 mm, 3.3 mm, 4.2 mm, and 5.0 mm, all 
had the good workability in the pelletizer and the supply situation in the hopper 25 was also 
good. Cutting according [ a wire size ] to a pelletizer at 7.0 mm had unreasonableness, and the 
collapse of the cutting piece was not smooth about the supply situation of the hopper 25, 
either. 

[0033]On the other hand, in order to investigate the supply situation by the screw feeder 21, 
two or more kinds of above-mentioned cutting pieces (3 mm in length, 0.3 mm - 7.0 mm of wire 
sizes) are fed into the screw feeder 21 set as certain operation conditions. The weight of the 
cutting piece supplied for for [ every ] 1 minute was weighed 10 times respectively, and it was 
measured whether the differences of the maximum and the minimum were 10 times of average 
value [ what% of]. 

[0034]As a result, it turned out that the wire size of a wave of a cutting piece is in the 
regurgitation situation of the feeder 21 considerably in 0.3 mm (10% of dispersion). In 0.7 mm, 
the wire size produced no trouble in the regurgitation situation, and was in the good 
regurgitation situation (3% of dispersion). When wire sizes were 1.9 mm, 3.3 mm, 4.2 mm, 5.0 
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mm, and 7.0 mm, all of the regurgitation situation were very good (1 % of dispersion). 
[0035]lf a wire size is in tlie range of 0.5 to 5.0 mm from tliese results when the cut state in a 
pelletizer and the supply situation in a hopper and a feeder are taken into consideration, it can 
be said that it is suitable for recycle employment. 

(Comparative example 1) To polyester fiber whose mean fiber diameter is 13 micrometers, low 
melting point polyester fiber is uniformly distributed as adhesion components, the metallic mold 
made from a punching metal is crowded so that these textiles may become uniform, the 
epidermis which consists of polyester fiber on it is set, and a lid is put on a metallic mold. And it 
accommodated in the heating furnace which can be made to circulate through a hot wind, and 
at 140 **, it cools after heating for 5 minutes, this metallic mold was solidified, and the cushion 
body was created. 

[0036]This comparative example 1 is steamed, and a sex is 48% and is steamed easily. The 
breathability of this comparative example was inferior compared with said example. It was 
steamed and was considered as the value when the humidity sensor was installed between 
the cushion body and the femoral region and the humidity 60 minutes after sitting down was 
measured about the sex in the air-conditioned room of the temperature of 23 **, and 30% of 
humidity. About breathability, it measured according to JIS L-1096, and breathability was 
evaluated. 

(Comparative example 2) The epidermis which consists of textiles of polyester fiber, and the 
1st cushion layer of the side which touches epidermis, The 2nd cushion layer located in the 
bottom was provided, and the network structure object of 3.3 mm of wire sizes was used also 
for the 2nd cushion layer using the network structure object (20 mm in thickness) of 3.3 mm of 
wire sizes used for the 1st cushion layer in said example. And while carrying out the heating 
bond of epidermis and the 1st cushion layer by polyester system hot melt, the heating bond 
also of the 1st cushion layer and 2nd cushion layer was carried out by polyester system hot 
melt, and they created the cushion body for sheets. Although breathability was good, this 
cushion body had a local feeling of oppression in the femoral region at the time of seating, and 
was not comfortable to ride in. 
[0037] 

[Effect of the InventionjAccording to this invention, since the three-dimensional network 
structure object which consists of a successive line-like object which is 0.5-5 mm of wire sizes 
with sufficient breathability is used, it is hard to be steamed, and it is comfortable. The thing in 
particular that used the successive line-like object of 2 mm or less of wire sizes for the topmost 
network structure object does not have a local feeling of oppression in a femoral region at the 
time of seating, and comfortableness is improved remarkably. 

[0038]ln order that a cushion layer and epidermis may consist of thermoplastics of an identical 
kind and moreover may not use binders, such as urethane like before, and latex, for a cushion 
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layer, Recycle employment Is possible as it is, witliout classifying epidermis and a cushion 
layer. The network structure object in which a wire size consists of polyester system resin 
which is 0.5-5 mm does not have trouble in the sectility or the material supplying nature of an 
extruder by a pelletizer. The ** material etc. which recycling was easy and produced in the 
manufacturing process of the cushion body do not have futility in material, and can be 
contributed to resource saving - it is easily utilizable for recycling. 



[Translation done.] 
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